









SLOVENSKO ZDRUŽENJE ZA URGENTNO MEDICINO 
















































naslovnica.indd   1 27.6.2017   12:54:05
SLOVENSKO ZDRUŽENJE ZA URGENTNO MEDICINO
SLOVENIAN SOCIETY FOR EMERGENCY MEDICINE
URGENTNA MEDICINA
IZBRANA POGLAVJA






24. MEDNARODNI SIMPOZIJ O URGENTNI MEDICINI
Zbornik




URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017




Področna urednika za prispevke zdravstvene nege /
Editors for nurses’ contributions:
Jože Prestor
Vida Bračko
Tehnična urednika / Production Editors:
Rajko Vajd
Marko Gričar
Založnik / Edited by:
SLOVENSKO ZDRUŽENJE ZA URGENTNO MEDICINO
SLOVENIAN SOCIETY FOR EMERGENCY MEDICINE
Univerzitetni klinični center Ljubljana, Interne klinike, Tajništvo,
Zaloška 7, 1525 Ljubljana, Slovenija
www.szum.si
Oblikovanje in priprava za tisk / Desktop poblishing: Syncomp d. o. o.
Oblikovanje naslovnice / Cover Design: Lenart Slabe
Fotograﬁja na naslovnici / Cover Photo: Mirko Kunšič
Tisk / Print: Tiskarna Povše, Ljubljana
Število izvodov / Number of copies: 450
Leto izdaje / Year of publication: 2017
Prispevki niso rezenzirani in lektorirani.
Za strokovne navedbe in jezikovne napake odgovarjajo avtorji.
CIP – Kataložni zapis o publikaciji 
Narodna in univerzitetna knjižnica, Ljubljana 
616-083.98(082) 
MEDNARODNI simpozij o urgentni medicini (24 ; 2017 ; Portorož) 
Urgentna medicina : izbrana poglavja 2017 : zbornik = Emergency medicine : selected
topics [2017] : proceedings / 24. mednarodni simpozij o urgentni medicini = 24th 
International Symposium on Emergency Medicine, Portorož, Slovenija, 15.–17. junij 2017 ;
urednika, editors Rajko Vajd, Marko Gričar ; [področna urednika za prispevke zdravstvene
nege Jože Prestor, Vida Bračko]. – Ljubljana : Slovensko združenje za urgentno medicino =
Slovenian Society for Emergency Medicine, 2017 
ISBN 978-961-6940-11-5 
1. Gl. stv. nasl. 2. Vzp. stv. nasl. 3. Vajd, Rajko 
290452736 
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
Ustanovni člani / Founding Members
P. Aplenc, S. Beljanski Rogan, A. Bručan, M. Gričar, P. Hribar, M. Kovač, † M. Marolt,
A. Pernat, M. Rajšek, A. Štaudohar, M. Žnidaršič
Izvršilni odbor / Executive Committee
R. Vajd (predsednik / president), M. Gričar (podpredsednik / vice-president),
J. Vilman (tajnik / secretary), M. Zelinka (blagajnik / treasurer), P. Gradišek,
M. Grošelj Grenc, S. Herman, P. Kaplan, G. Prosen, K. D. Sancin, A. Žmavc
Nadzorni odbor / Supervising Committee
S. Kavčič (predsednik / president), S. Zver, M. Zupančič
Častno razsodišče / Honorary Arbitration Court
M. Kovač, M. Možina, D. Vlahović
Častni člani / Honorary members
P. Aplenc, † C. Armeni, A. Bručan, † P. Baskett, M. Gianolio, P. Halpern, M. Horvat, M. Hribar
Habinc, H. Delooz, W. Dick, J. Field, C. J. Holliman, R. Koster, † F. Krejči, † E. Stok
Svet za reanimacijo / Resuscitation Council
P. Gradišek (predsednik / president), M. Grošelj Grenc (podpredsednica / vice-president),
Š. Baznik, M. Grünfeld, M. Jenko, A. Markota, G. Prosen, P. Radšel, P. Studen Pauletič
Slovensko združenje za urgentno medicino
Slovenian Society for Emergency Medicine
ODBORI
COMMITTEES
Programski odbor za zdravniški del srečanja / Program Committee for physicians’ program
M. Gričar (predsednik / president), P Gradišek, M. Grošelj Grenc, S. Herman, P. Kaplan, M. Mohor,
G. Prosen, L. Šarc, R. Vajd, J. Vilman, D. Vlahović, M. Zelinka, A. Žmavc
Programski odbor za vsebine iz zdravstvene nege / Program Committee for nurses’ program
J. Prestor (predsednik / president), V. Bračko, M. Brvar, M. Cotič, Anderle, A. Fink, R. Kočevar,
J. Kramar, B. Lešnik, N. Macura Višić, S. Košir, D. Remškar
Organizacijski odbor / Organizing Committee













5URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
VSEBINA
CONTENTS




Triaža v urgentnih ambulantah: izzivi, težave in rešitve
Emergency triage: challenges, diﬃculties and solutions
Vida Bračko .............................................................................................................................................................................................................................................................................................................................................. 19
Dva centra HNMP v Sloveniji – enota HNMP Brnik
Two HEMS centers in Slovenia-HEMS unit Brnik 
Uroš Lampič .......................................................................................................................................................................................................................................................................................................................................... 25
Dva centra HNMP v Sloveniji – enota HNMP Maribor
Two HEMS centers in Slovenia-HEMS unit Maribor
Štefan Mally ............................................................................................................................................................................................................................................................................................................................................ 28
Prvi posredovalci – dosedanje izkušnje
First responders – experiences to date
Matej Strnad, Igor Goričan.................................................................................................................................................................................................................................................................................... 30
Sistem prvih posredovalcev v Sloveniji v letu 2017
First responders system in Slovenia in 2017
Mitja Mohor .............................................................................................................................................................................................................................................................................................................................................. 35
REANIMACIJA: SRČNI ZASTOJ OD OŽIVLJANJA DO OKREVANJA
RESUSCITATION: CARDIAC ARREST FROM RESUSCITATION TO RECOVERY
Ali imamo slovenske podatke o oživljanju?
Do we have Slovenian data on resuscitation?
Andrej Markota, Primož Gradišek ...................................................................................................................................................................................................................................................... 45
Kaj lahko izboljšamo po oživljanju?
How can we improve postresuscitation care?
Peter Radšel ............................................................................................................................................................................................................................................................................................................................................ 52
URGENTNA KARDIOLGIJA: MOTNJE SRČNEGA RITMA
CARDIOLOGY EMERGENCIES
Predhospitalna uporaba noradrenalina in dobutamina pri kardiogenem šoku? 
Prehospital use of norepinephrine and dobutamine in cardiogenic shock?
Simona Kržišnik Zorman .......................................................................................................................................................................................................................................................................................... 59
Novoodkrita ﬁbrilacija atrijev
First diagnosed atrial ﬁbrilation
Marko Gričar .......................................................................................................................................................................................................................................................................................................................................... 64
Tahikardije s širokimi kompleksi QRS – varne odločitve
Wide complex tachycardias – safe decision making
Franjo Naji .................................................................................................................................................................................................................................................................................................................................................. 68
NUJNA STANJA V PEDIATRIJI: ŠOKOVNA STANJA PRI OTROKU
PEDIATRIC EMERGENCIES: CHLIDREN IN SHOCK
Prepoznava šokovnega stanja pri otroku
Recognition of shock in children
Maja Pavčnik .......................................................................................................................................................................................................................................................................................................................................... 73
Hemoraški šok pri otroku
Haemorrhagic shock in children
Dušan Vlahović .............................................................................................................................................................................................................................................................................................................................. 76
Kardiogeni šok pri otroku
Cardiogenic shock in children
Mojca Grošelj Grenc ............................................................................................................................................................................................................................................................................................................ 81
Anaﬁktični šok pri otroku
Anaphylactic shock of a child
Tina Vesel ...................................................................................................................................................................................................................................................................................................................................................... 87
Periferni venski dostop pri otroku – kako ga najti?
Peripheral venous access in children – how to ﬁnd it?
Matjana Koren Golja ............................................................................................................................................................................................................................................................................................................ 92
DIAGNOSTIKA V URGENTNI MEDICINI
DIAGNOSTICS IN EMERGENCY MEDICINE
Pasti plinske analize arterijske krvi
The pitfalls of arterial blood gas analysis
Marko Kmet ............................................................................................................................................................................................................................................................................................................................................ 99
Preiskave pri sumu na rupturo anevrizme abdominalne aorte
Diagnosis of aortic aneurism rupture
Rok Banko ................................................................................................................................................................................................................................................................................................................................................ 102
Urgentni ultrazvok pljuč
Emergency lung ultrasound
Hugon Možina .............................................................................................................................................................................................................................................................................................................................. 106
PREHOSPITALNA NUJNA MEDICINSKA POMOČ: IZBRANE TEME
PREHOSPITAL EMERGENCY MEDICINE: SELECTED TOPICS
Urgentna oskrba opeklin
Urgentna oskrba opeklin
Andrej Lapoša ................................................................................................................................................................................................................................................................................................................................ 113
Splošna podhladitev na terenu
Accidental hypothermia
Jurij Gorjanc .......................................................................................................................................................................................................................................................................................................................................... 117
Urgentna transkutana elektrostimulacija srca – kako se izogniti napakam
Emergency transcutaneous cardiac pacing – how to avoid pitfalls
Marko Gričar, Rajko Vajd ........................................................................................................................................................................................................................................................................................ 123
7
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017




Veliki pok – hudo poškodovani v rokah prehospitalne enote
The big bang – the severely injured patient in prehospital care
Kristjan Sancin ................................................................................................................................................................................................................................................................................................................................ 131
Travmatska koagulopatija
Traumatic coagulopathy
Dušan Vlahović ............................................................................................................................................................................................................................................................................................................................ 134
Operacije omejevanja škode 
Damage control surgery
Anže Kristan ........................................................................................................................................................................................................................................................................................................................................ 138
Zakaj potrebuje hudo poškodovani intenzivno zdravljenje?
Why a polytrauma patient should be managed in intensive care unit?
Primož Gradišek, Michael Jožef Gradišek .................................................................................................................................................................................................................. 142
Zdravljenja politravme zlepa ni konec – prikaz primera
Polytrauma – treatment never ends – a case report
Boštjan Sluga .................................................................................................................................................................................................................................................................................................................................. 149
NUJNA STANJA V PULMOLOGIJI 
PULMOLOGY EMERGENCIES
Astma – urgentna obravnava
Asthma – emergency treatment
Sabina Škrgat .................................................................................................................................................................................................................................................................................................................................. 155
Akutno poslabšanje KOPB
Acute exacerbation of COPD
Matevž Harlander .................................................................................................................................................................................................................................................................................................................. 158
PROSTE TEME
FREE TOPICS
Tujki v zgornji prebavni cevi – ali smo se kaj naučili v zadnjih dvajsetih letih?
Foreign bodies in the upper gastrointestinal tract – what have we learned in the last
twenty years?
Pavel Skok .............................................................................................................................................................................................................................................................................................................................................. 165
Uvedba učenja oživljanja v redni šolski program
Introducing teaching resuscitation into the existing curriculum
Zdenko Šalda .................................................................................................................................................................................................................................................................................................................................. 170
Koncept zgodnje zunajbolnišnične deﬁbrilacije Zdravstvenega doma Trebnje
The concept of early outpatient deﬁbrillation of the Trebnje healthcare centre
Zdenko Šalda .................................................................................................................................................................................................................................................................................................................................... 174
9URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
Reševanje življenj zahteva sistem 
It takes a system to save a life
Slavomir Milovanović, Petra Bastl Lukner, Barbara Smrke, Tjaša Svetel, Boris Drofenik,
Elvira Jusufović ............................................................................................................................................................................................................................................................................................................................ 178
Skombroidna (histaminska) zastrupitev
Scombroid (histamine) poisoning
Vesna Borovnik Lesjak, Matej Strnad .................................................................................................................................................................................................................................... 181
Problem prisilne hospitalizacije v nujni medicinski pomoči
Challanges of involuntary hospitalization in prehospital emergency care
Andreja Komel, Gregor Prosen ............................................................................................................................................................................................................................................................ 184
Analiza uporabe ultrazvoka po opravljenem osnovnem tečaju WINFOCUS
Ultrasound course »USLS-BL«
Analysis of ultrasound aplication after basic winfocus course
Damjana Rehar, Tjaša Banović, Gregor Prosen ............................................................................................................................................................................................ 188
Sindrom ponovnega hranjenja
Refeeding syndrome
Tajda Božič, Nada Rotovnik Kozjek ............................................................................................................................................................................................................................................ 191
Poznavanje temeljnih postopkov oživljanja in uporabe avtomatskega
zunanjega deﬁbrilatorja med ﬁzioterapevti
Understanding of basic life support protocols and use of automatic external
deﬁbrilator among physiotherapists
Igor Goričan, Matej Strnad, Marcel Vezonik .......................................................................................................................................................................................................... 194
50 odtenkov gripe
50 shades of inﬂuenza
Neža Eržen, Aljaž Levstek, Vojka Gorjup ...................................................................................................................................................................................................................... 198
Nadzor vitalnih funkcij s pomočjo biosenzorja in podporo inteligentne tehnologije
Continuous vital parameters monitoring by using biosensors and smart technology solution
Bojana Koteska, Natasa Kosecka, Monika Simjanoska, Anton Jost, Andrej Strahovnik, Radko
Komadina, Magdalena Kostoska, Ana Madevska Bogdanova, Jurij Tasic, Janez Trontelj .................... 201
Zakaj je učenje šolskih otrok temeljnih postopkov oživljanja najbolj učinkovit način
izobraževanja laikov in kako projekt stisni me močno že nekaj let izvaja to nalogo
Why is basic life support teaching in schools the most eﬃcient way of learning laypeople
and how stisni me močno project runs it for last few years
Aleksandra Mohar, Špela Baznik .................................................................................................................................................................................................................................................... 205
Informacijska podpora sistemu nujne medicinske pomoči
Information technology support for emergency medical system
Mitja Mohor, Franc Dolenc, Roman Uršič, Mirko Orehek .................................................................................................................................................... 208
PRIKAZI PRIMEROV
CASE REPORTS
Nesreča v gozdu – huda poškodba glave – prikaz primera
Accident in the forest – severe head injury – a case report
Nina Ogrizek ...................................................................................................................................................................................................................................................................................................................................... 215
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
10
Poizkus elektrokonverzije ter vstavitev intraosalne poti na terenu pri pacientki
s prekatno tahikardijo – prikaz primera
Electrical cardioversion through intraosseous access in a critically ill pacient with
ventricular tachycardia in the ﬁeld – case report
Denis Voga, Darko Taseski ................................................................................................................................................................................................................................................................................ 217
Oskrba tenzijskega pnevmotoraksa pri umetno ventiliranem bolniku
po reanimaciji – prikaz primera
Management of pneumothorax in artiﬁcially ventilated patient after
resuscitation – a case report
Aleš Kajtna, Ivan Lazić ................................................................................................................................................................................................................................................................................................ 221
Hiperkaliemija – ﬂakcidna tetrapareza kot vodilni znak
Hypekalemia presented as a ﬂaccid tetraparesis
Tine Pelcl, Matej Strnad ........................................................................................................................................................................................................................................................................................ 226
S kontrastom ojačan ultrazvočni prikaz vranice za diagnosticiranje
infarkta vranice – prikaz primera
Incorporation of ceus for diagnosis of splenic infarction in ed – a case report
Metin Omerović, Gregor Prosen, Mirjana Brvar ............................................................................................................................................................................................ 229
Bolnik s hipotermijo
Patient with hypothermia
Miha Kodela, Nina Čuš ............................................................................................................................................................................................................................................................................................ 233
Agonalno dihanje – prikaz primera
Agonal breathing – a case report
Milan Popovič ................................................................................................................................................................................................................................................................................................................................ 236
Travmatski pnevmotoraks med akupunkturo – prikaz primera
Traumatic pneumothorax during acupuncture therapy – case report
Nejc Gorenjak, Gregor Prosen .............................................................................................................................................................................................................................................................. 239
Dvig veznice ST in izguba zavesti, ki ni STEMI – prikaz primerov
ST elevation and loss of counsciousness which is not STEMI – case reports
Luka Vitez, Simona Kržišnik Zorman ...................................................................................................................................................................................................................................... 244
Bolečina v prsih, elevacije ST-spojnice in ni STEMI
Chest pain, ST-segment elevation and it is not STEMI
Miha Mrak, Simona Kržišnik Zorman .................................................................................................................................................................................................................................... 249
»Politravma na poti, a CT na popravilu« – prikaz primera
»Polytrauma on the way, but CT machine is not yet repaired« – case report
Petra Strnad, Aleš Fabjan .................................................................................................................................................................................................................................................................................. 254
Trombotična trombocitopenična purpura – prikaz primera
Thrombotic thrombocytopenic purpura – case report
Gaja Cvejić Vidali .................................................................................................................................................................................................................................................................................................................... 258
Poškodba danke zaradi napada bika – prikaz primera
Rectal injury as a result of bull attack – case report
Jurij Aleš Košir, Jan Grosek .......................................................................................................................................................................................................................................................................... 260
11
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
Sindrom izgorelosti za katerim se je skrivala diabetična ketoacidoza – prikaz primera
Burnout syndrome that turned out to be diabetic ketoacidosis – case report
Ana Bogataj ........................................................................................................................................................................................................................................................................................................................................ 263
Poškodba hrbtenjače pri politravmatiziranem otroku – diagnostični izziv:
prikaz dveh podobnih primerov kasno diagnosticirane poškodbe hrbtenjače
Spinal cord injuries in polytraumatized children – A diagnostic challenge: a case
report of two similar misdiagnosed cases in polytraumatised toddlers
Marko Jug, Matej Cimerman .................................................................................................................................................................................................................................................................... 267
Bolnica s trombotično trombocitopenično purpuro – prikaz primera
Patient with thrombotic thrombocytopenic purpura – a case report
Barbara Furman, Gregor Prosen ...................................................................................................................................................................................................................................................... 272
Hemihorea kot simptom ishemične možganske kapi – prikaz primera
Hemi-chorea as a symptom of ichemic stroke – a case report
Ana Podlesnik, Gregor Prosen, Igor Goričan ...................................................................................................................................................................................................... 276
23-mesečna deklica s pnevmokoknim meningitisom – prikaz primera
A 23 months old girl with pneumococcal meningitis – a case report
Jakob Zapušek, Katarina Rednak Paradiž ................................................................................................................................................................................................................ 279
VEČJA POOBLASTILA: VARNA UPORABA ZDRAVIL V NMP
INCREASED COMPETENCE: SAFE USE OF MEDICATIONS IN EM
Zakonodaja in navodila za predpisovanje zdravil
Laws and instructions for medication prescribing practices
Jože Balažic ........................................................................................................................................................................................................................................................................................................................................ 287
Pravilen način in pot aplikacije zdravil
Appropriate method and routes of medicine administration
Damjan Remškar .................................................................................................................................................................................................................................................................................................................. 290
Ukrepi ob prepoznavi neželjenih učinkov danega zdravila
Measures identiﬁed by the side eﬀects of a given medication
Marija Talundžić, Gabrijela Robida .............................................................................................................................................................................................................................................. 295
Varna uporaba zdravil na urgentnem oddelku pri ogroženemu pacientu
Safe use of medications in the emergency department at risk patient
Nena Utješanović, Majda Cotič Anderle ...................................................................................................................................................................................................................... 299
Varna uporaba zdravil na terenu brez prisotnega zdravnika
Safe use of medication in the ﬁeld without a physician present
Bojan Lešnik ...................................................................................................................................................................................................................................................................................................................................... 304
URGENTNA ZDRAVSTVENA NEGA: TREBUH ME BOLI
URGENT NURSING CARE: ABDOMINAL PAIN
Bolečina v trebuhu pri otroku
Abdominal pain in children
Marko Pokorn .................................................................................................................................................................................................................................................................................................................................... 311
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
12
Obravnava bolečine v trebuhu na terenu
Treatment of abdominal pain on the ﬁeld
Janez Kramar .................................................................................................................................................................................................................................................................................................................................... 314
Triaža pacienta z bolečino v trebuhu
Triage of a patient with abdominal pain
Andreja Špilek Plahutnik, Sebastijan Hajnšek ................................................................................................................................................................................................ 319
Ko so za bolečino v trebuhu »krive« ginekološke težave
When gynecological problems are »guilty« for abdominal pain
Renata Trajkova, Mojca Kocjančič ................................................................................................................................................................................................................................................ 324
Obravnava pacienta z bolečino v trebuhu v urgentni kirurški ambulanti
Surgeon treatment of a patient with abdominal pain in the emergency ward
Urška Urbas ........................................................................................................................................................................................................................................................................................................................................ 328
NOVA PRAVILA: KAKO BO PRIREDITEV »ZDRAVA«
NEW RULES: HOW WILL THE EVENT BE SAFE
Ocena tveganja javne prireditve in opredelitev zdravstvenega varstva
Risk assessment of public events and deﬁnition of health care
Renata Rajapakse ................................................................................................................................................................................................................................................................................................................ 335
Organizacija javne prireditve
Organizing public events
Sebastjan Bernjak ................................................................................................................................................................................................................................................................................................................ 339
Izvajanje zdravstvenega varstva na malih in velikih prireditvah
Health care management at minor and major public events
Peter Černe .......................................................................................................................................................................................................................................................................................................................................... 344
Ko javna prireditev postane izredni dogodek
When a public event becomes a mass disaster
Jože Prestor ........................................................................................................................................................................................................................................................................................................................................ 349
Ali je bolnišnici mar za velike prireditve
Does the hospital care for major events
Renata Lukančič. Nada Macura Višić .................................................................................................................................................................................................................................. 354
PROSTE TEME IN PRIKAZI PRIMEROV
FREE TOPICS AND CASE REPORTS
Prisotnost staršev pri invazivnih posegih in reanimaciji – da ali ne?
The presence of a parent in the case invasive procedures and resuscitation – yes or no?
Danijela Milanović ................................................................................................................................................................................................................................................................................................................ 361
Uporabni EKG
ECG for nurses in emergency centers
Robert Ilić ................................................................................................................................................................................................................................................................................................................................................ 365
13
URGENTNA MEDICINA – IZBRANA POGLAVJA 2017
Poklicno izgoreli ali iztrošeni delavci v urgentni dejavnosti?
Burnout or exhausted workers in emergency department?
Sara Repanšek, Jure Pahar .......................................................................................................................................................................................................................................................................... 369
Kako izboljšati oksigenacijo medoživljanjem?
How to improve oxygenation during CPR?
Damjan Lešnik, Matej Strnad, Miljenko Križmarić .................................................................................................................................................................................. 373
Zdravstvena nega bolnika na akutni neinvazivni mehanični ventilaciji
Nursing of patients in acute non-invasive mechanical ventilation
Lojzka Prestor ................................................................................................................................................................................................................................................................................................................................ 377
Sodelovanje pacienta v procesu obvladovanja krvnega tlaka
The participation of the patient in the process of blood pressurecontrol
Marko Majhenič, Jožica Tomažič, Amadeus Lešnik .......................................................................................................................................................................... 381
Bolečina v trebuhu pri otrocih
Abdominal pain in children
Andreja Golob .............................................................................................................................................................................................................................................................................................................................. 384
Obravnava šokirnega otroka na EPINT v UKC Maribor
Treatment of shocked child in EINT in UCC Maribor




An unusual cause of syncope
Anja Kovač, Tinkara Ravnikar, Gorazd Plevnik ................................................................................................................................................................................................ 391
Nekardiogeni pljučni edem pri predoziranju s heroinom
Noncardiogenic pulmonary edema related to heroin overdose
Brina Šuligoj, Stojan Kariž, Jurij Avramovič Gregorič ...................................................................................................................................................................... 394
»Množična nesreča 1.0« – Trening simulacija nesreče na UL MF
»mASS ACCIDENT 1.0« – a trial simulation of a large accident for and by students
of university of ljubljana, faculty of medicine
Sara Ručigaj, Luka Zwitter .............................................................................................................................................................................................................................................................................. 397
Urgentna kolesarska ekipa Inštituta za urgentno medicino v Varaždinski
županiji med festivalom »Spancirfest«
Emergency bicycle team in the Institute of emergency medicine Varazdin county
during »Spancirfest« festival
Anđela Simić, Nedeljko Kopjar ............................................................................................................................................................................................................................................................ 401
Vloga in pomen aed mreže
The role and importance of aed network
Tajda Starman, Eva Slapnik .......................................................................................................................................................................................................................................................................... 403
Vzpostavitev in vloga triažne medicinske sestre urgentni v dejavnosti
Establishing the work and role of a triage nurse in emergency health care
Špela Vidonja, Andrej Fink ............................................................................................................................................................................................................................................................................ 406
NADZOR VITALNIH FUNKCIJ S POMOČJO BIOSENZORJA
IN PODPORO INTELIGENTNE TEHNOLOGIJE
CONTINUOUS VITAL PARAMETERS MONITORING
BY USING BIOSENSORS AND SMART
TECHNOLOGY SOLUTION
Bojana Koteska*, Natasa Kosecka**, Monika Simjanoska*, Anton Jost***,
Andrej Strahovnik***, Radko Komadina****, Magdalena Kostoska*,
Ana Madevska Bogdanova*, Jurij Tasic*****, Janez Trontelj*****
*Ss. Cyril and Methodius University, Faculty of Computer Science and Engineering, 
Rugjer Boshkovikj 16, 1000 Skopje, Macedonia
**University Goce Delcev – Stip, Faculty of Computer Science, Stip, Macedonia
***Celje General Hospital, Oblakova ulica 5, 3000 Celje, Slovenia
****University of Ljubljana, Medical Faculty, Ljubljana, Slovenia
*****University of Ljubljana, Faculty of Electrical Engineering, Ljubljana, Slovenia
ABSTRACT
In this paper we present wireless solution for continuous monitoring of vital parameters by using
the leverage of both the biosensors and the smart technology. The proposed solution consists
of three commercially available biomedical sensors and a portable smart technology device.
The integration allows continuous capture of the heart rate, respiratory rate, part-time blood
pressure and oxygen saturation. The application enables insight into the recent history of the
parameters, additionally providing information of the shock index, Glasgow comma scale score
and the hemodynamic stability of the patient. The solution is suitable for pre-hospital, during
the vehicle transport and in-hospital environment. Given all the hardware used is commercially
available, the integration is highly cost eﬀective when compared to the hospital equipment. The
reliability has been tested in hospital environment.
INTRODUCTION
State-of-the-art biosensors technology provides the opportunity for continuous monitoring of
the individuals’ physiological parameters. The advantage of using biosensors is recognized by
the smart technology’s ability to obtain this data and process it in real time, making it beneﬁcial
for both the individual’s (personal monitoring) and the physicians (providing diagnosis) [1]. There
is a  trend for developing such applications that gather data from various biosensors. The
diversity between the applications arises from the purpose of development. Some are aimed
for sport activities monitoring [2, 4] (personal usage) and others for abnormalities detection
and on-time alarming [3, 6]. Therefore, they serve to the preventive medicine as well as to the
curative medicine. 
In this paper we present a smart technology solution, mainly focused in the curative medicine
domain. It comprises multiple commercial biosensors into one application providing continuous
wireless monitoring of the heart rate and the respiratory rate, wireless monitoring of the blood
pressure and the oxygen saturation, additionally providing history charts of the four parameters as
well as information of the shock index. The solution proposed is original since it provides additional
functionalities that can be used in major incidents [5], the ability to obtain Glasgow comma score,
save the given medicaments, or mark the injured body parts in case of incident. Those features
are dismissed in the other applications based on the same type of biosensors [7, 8].
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SMART WEARABLE BIOSENSORS 
Our solution integrates three commercially available biosensors. For extracting heart rate and
respiratory rate we use the Zephyr Bioharness sensor [9] that streams data at a frequency of
250 Hz. The automatic MyTech Wrist Cuﬀ Blood Pressure Monitor sensor [10] is used for measuring
blood pressure and Nonin Saturated Blood Oxygen device for measuring oxygen saturation
(SPO2) [11]. The integration scenario of the three biosensors is shown in Fig. 1. MyTech Wrist Cuﬀ
Blood Pressure Monitor sensor and Nonin Saturated Blood Oxygen device communicates with
Zephyr Bioharness biomodule by their MAC addresses. The data from these biosensors are ﬁrst
sent to Zephyr Bioharness sensor which is directly connected to the medic smart device by
using the Bluetooth protocol. Zephyr Bioharness sensor is responsible for sending all the data
to the medic smart device. The data received can be sent to remote server and used for further
analysis of the patient’s health condition. 
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Figure 1.
SOFTWARE SOLUTION FOR WIRELESS MONITORING OF VITAL PARAMETERS
Several screens from the developed software system intended for remote monitoring of
patient vital parameters are shown in Fig. 2. Real time measured vital parameters are shown on
the first screen. The top menu provides option for taking picture of the patient injured body
parts and buttons for connecting/disconnecting from the Zephyr Bioharness sensor. There
are two other available options provided on the bottom menu: level of injury and medications.
The history from the last hour of the heart rate, respiratory rate and shock index are presented
on the second screen. Shock index is calculated as a  ratio of heart rate and systolic blood
pressure. 
If a Level of injury tab is selected, the Glasgow coma scale (GCS) and Injured body parts tabs
became available. Glasgow coma scale (GCS) calculation is shown in the third screen and it
contains groups of radio buttons for eye opening, verbal response and motor response. Each
item in the corresponding group has proper value and the label below shows the sum of the
selected items. Injured body parts tab shown in the fourth screen contains an image of human
body where injured body parts can be marked with diﬀerent level of injury. Additionally, the user
can select medications that were given to the patient. All the data are stored locally on the smart
devices and in a remote database.
PROS AND CONS OF THE PROPOSED SOLUTION
Biosensors implementation has both advantages and disadvantages. It can be beneﬁcial in
terms of:
• Real time vital parameters monitoring – the patients’ parameters can be continuously
monitored and transferred.
• Vital parameters history – the data obtained are saved and can be easily accessed by whoever
needs them;
• Wireless solution – it is practical and user-friendly in all circumstances;
• Portable solution – it is built for smart devices that can be either tablets or mobile phones;
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Figure 2. Software application screens
• Aids the secondary triage – support for Glasgow comma scale computation;
• Cost-eﬀective – all the biosensors used are commercially available and are aﬀordable.
The main disadvantage is the battery capacity of the smart devices. If the case demands longer
continuous monitoring, then the device needs to be recharged periodically. No other constraints
are noticed.
CONCLUSION
In this paper, we propose smart technology solution that provides continuous vital parameters
monitoring by using biosensors technology. The solution is based on three commercially available
biosensors able to capture the heart rate, respiratory rate, blood pressure and oxygen saturation,
and therefore to transfer the data via Bluetooth to the portable smart device. The developed
application provides additional features as the history of the vital parameters, the shock index,
the Glasgow comma scale score, the possibility to input given medicaments, and even the
ability to select the level of injury according to the medical protocols. Those additional features
make the application to be suitable not only for personal/hospital monitoring, but also in pre-
hospital circumstances in cases of incidents, or in the vehicle during transport. 
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